Portrayal of hearing loss in YouTube videos: An exploratory cross-sectional analysis by Manchaiah, Vinaya et al.
 
1 
Portrayal of hearing loss in YouTube videos: An exploratory cross-1 
sectional analysis  2 
 3 
Vinaya Manchaiah,1,2 Monica L. Bellon-Harn,1 Itzel Mercado Godina,1 Eldré W. Beukes,1,3 4 
& Vinay4 5 
1. Department of Speech and Hearing Sciences, Lamar University, Beaumont, Texas, USA 6 
2. Department of Speech and Hearing, School of Allied Health Sciences, Manipal, 7 
Karnataka, India 8 
3. Department of Vision and Hearing Sciences, Anglia Ruskin University, Cambridge, 9 
United Kingdom 10 
4. Department of Neuromedicine and Movement Science, Faculty of Medicine and Health 11 
Sciences, Norwegian University of Science and Technology, Trondheim, Norway 12 
 13 
Corresponding author:   Dr. Vinaya Manchaiah 14 
Communication address:  Department of Speech and Hearing Sciences,  15 
Lamar University, Beaumont, Texas 77710, USA 16 
Email:    vinaya.manchaiah@lamar.edu  17 
Tel:     +1 (409) 880 8927 18 
Fax:     +1 (409) 880 2265 19 
 20 
21 
 
2 
Conflict of Interest 22 
No relevant conflicts of interest  23 
 24 
Funding 25 
No funding as received for this study. 26 
 27 
Abstract 28 
Objective: The objective of the current study was to examine the source, content, 29 
understandability and actionability of hearing loss information on YouTube videos. 30 
Method: The study used a cross-sectional design. One hundred of the most frequently viewed 31 
YouTube videos were identified and various data were manually coded (i.e., video source, video 32 
content, popularity measures such as number of views, likes, and dislikes). In addition, the 33 
understandability and actionability of each video were evaluated using the Patient Education 34 
Materials Assessment Tool for Audiovisual Martials (PEMAT-AV) rating scale.  35 
Results: Of the 100 most viewed videos, 16 were created by consumers, 62 were professional-36 
created, and 22 were media-based. Symptoms, causes and treatment or management of hearing 37 
loss were the most frequently discussed content categories with over 60% of all videos 38 
commenting on these areas. The overall understandability and actionability scores for the 100 39 
videos included were 77% and 31% respectively indicating adequate understandability and poor 40 
actionability.  41 
Conclusions: The YouTube videos on hearing loss focus on a range of issues. The poor 42 
actionability of these videos was a concern as these videos may not lead to appropriate consumer 43 
 
3 
actions in addressing their hearing loss. Efforts are needed to improve the quality and content of 44 
these videos to promote appropriate behavior change.  45 
 46 
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 50 
Introduction 51 
Hearing loss is the most common sensory impairment and affects approximately 466 million 52 
individuals of all ages (World Health Organization, 2019). It negatively affects quality of life 53 
due to the direct impact on speech recognition and communication abilities (Hällgren et al. 54 
2005). Further, the presence of hearing loss contributes to social isolation and feelings of 55 
loneliness (Burton-Shepherd, 2015). Individuals with hearing loss can greatly benefit from 56 
interventions aimed at minimizing these effects. However, not all individuals are aware that such 57 
interventions exist unless presented with accurate advice and information regarding the 58 
availability of such options.  59 
 60 
The Internet has become an integral element of everyday life for the vast majority of the 61 
population (Amichai-Hamburger, 2005). Due to the ease of accessing Internet-based 62 
information, many individuals of all ages turn to the Internet before other sources for 63 
information, including healthcare information (Forczek et al., 2015; Fox & Duggan, 2013). The 64 
National Health Interview Survey, published in 2015, reported that 44% of 32,139 adults used 65 
the Internet to search for health-related information (Amante, Hogan, Pagoto, English, and 66 
 
4 
Lapane, 2015). Individuals with hearing loss also turn to the Internet for information and support 67 
regarding the intervention options available to them (Laplante-Lévesque et al., 2012) and seek 68 
information for social support and relationship building (Ghiamatyoon, Nesayan, & Movallali, 69 
2016; Simpson et al., 2018).  70 
 71 
Online health information and support is available from a variety of organizations, individuals, 72 
and platforms (i.e., Internet websites, YouTube, Twitter, Facebook). The source of the 73 
information is especially important because this may have a compelling effect on health-related 74 
practice and decisions (Simpson et al. 2018). This presents individuals with significant 75 
challenges in assessing and choosing sources, and more explicitly, in determining the credibility 76 
and reliability of the sources (Corritore et al., 2012; Metzger & Flanagin, 2013). Since the rise of 77 
the Internet, concerns have been raised about the quality of health information from Internet-78 
based sources from professionals and other stakeholders (Greenberg, D’Andrea, & Lorence, 79 
2004). Online information and support can have varying quality, accuracy, and reliability 80 
(Eysenbach & Köhler, 2002; Kitchens et al., 2014). Finally, the manner with which individuals 81 
use the various electronic media platforms for health information for self-management or health 82 
decision making may be different (Bellon-Harn et al., 2019). 83 
 84 
Oversight to verify the appropriateness of online content is needed. Unfortunately, there are 85 
limited mechanisms to ensure a high-quality standard and accurate reporting of health 86 
information online. The responsibility to determine the quality of health-related content falls to 87 
the individual sites (World Health Organization, 2018). In the area of hearing health care, the 88 
most frequently evaluated online information is text-based information on websites. Research 89 
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indicates that the quality and readability of Internet-based information for tinnitus (Manchaiah et 90 
al., 2019) and  hearing loss  is poor (Laplante-Lévesque et al., 2012). Further research has been 91 
undertaken to examine tinnitus (Manchaiah, Ratinaud & Beukes, 2019) and hearing health care 92 
information from wider sources such as the newspaper media and social media (Manchaiah, 93 
Ratinaud & Andersson, 2018). This work has highlighted the need to have a greater 94 
understanding of the portrayal of hearing health information where it is most sought by 95 
consumers. 96 
 97 
Due to the engaging nature of video formats, many people seek video-based information before 98 
text-based information. YouTube is currently the most popular online video sharing site and the 99 
second most visited Internet site and social media platform (Clement, 2019). It is also a common 100 
outlet for health-related information to be shared by professionals, health organizations, and/or 101 
patients and facilitates user interactions through commenting, responding, and messaging options 102 
(Duke et al., 2019; Wong et al., 2016). A recent study that examined the media usage by older 103 
adults with hearing loss suggested that YouTube was the most frequently used social media 104 
platform, although nearly half of the study participants reported that they find it extremely hard 105 
to find hearing health information in YouTube videos (Manchaiah et al., 2020a). Content 106 
analysis of YouTube information has repeatedly indicated variable unregulated quality for 107 
numerous health care concerns, including diabetes and infection preventing. A systematic review 108 
by Madathil et al. (2015) found that the quality of YouTube videos regarding health care 109 
information was variable with information from government organizations and professional 110 
associations containing higher quality information and being more trustworthy. Although, not all 111 
studies on YouTube have examined the quality of information, the video content can be coded, 112 
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and expert panel can determine the trustworthiness of the information. A lot of misleading 113 
information was also found and often retrieved more readily by the lay user due to the search 114 
terms they use (Madathil et al., 2015). These findings highlighted the need for ways to support 115 
consumers in the critical evaluation of information posted on YouTube to assist them in making 116 
effective healthcare decisions. 117 
 118 
To date, the information regarding hearing loss portrayal on wider sources such as video sharing 119 
has been limited. Specifically, three studies have examined the content of hearing health 120 
information in YouTube videos. These studies have examined the content, understandability, and 121 
actionability of video-based Internet information. Understandability is conceptually defined as 122 
the ability of people from diverse backgrounds with varying health literacy abilities to 123 
comprehend educational materials and extract key messages (Zuzelo, 2019). Actionability refers 124 
to the ability of learners to identify what actions can be taken on the basis of educational material 125 
information (Zuzelo, 2019). A study by Basch et al. (2018) examined information about tinnitus 126 
contained in the most widely viewed videos on YouTube and source upload of the videos. Of the 127 
most frequently viewed 100 videos, most were uploaded by consumers (i.e., 42%), which mainly 128 
consisted of personal experiences. However, the authors did not include measures of 129 
understandability and actionability of video information. In another recent study, we examined 130 
the source, content, understandability and actionability of YouTube videos related to hearing aids 131 
(Manchaiah, Bellon-Harn, Michelles, Vinay, & Beukes, 2020b). The study highlighted that 132 
YouTube videos related to hearing aids included general information about hearing aids (e.g., 133 
hearing aid types, and handling and maintenance) with over 50% of all videos commenting on 134 
these areas. There were some differences in content categories across video source types (i.e., 135 
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consumer, professionals, and media). Moreover, the overall understandability scores were found 136 
to be adequate, although the actionability scores fell short of being adequate. These findings 137 
suggest that the YouTube videos may provide some relevant information, although they may not 138 
have bearing towards users’ actions in terms of hearing aid use. Nevertheless, we are not aware 139 
of any studies that have examined the content of videos related to hearing loss. 140 
 141 
The aim of the study is to investigate and analyze the information that is readily available via 142 
100 most frequently viewed English language videos on YouTube pertaining to hearing loss. The 143 
specific aims were to: (1) identify the sources and popularity of the videos uploaded; (2) examine 144 
the types of content the videos included; and (3) evaluate the understandability and actionability 145 
of the videos. This study contributes to existing work in hearing health care that examines 146 
information from various sources (e.g., news media, social media) to which clients are exposed 147 
in an effort to understand their knowledge, attitudes, behaviors. In turn, this may help in 148 
developing appropriate and evidence-based online information for general public including the 149 
service users (Eysenbach, 2009, 2011).  150 
 151 
Method 152 
Study Design 153 
This study employed a cross-sectional design and analysis of publicly available YouTube videos. 154 
The study design followed a similar design to those by previous studies YouTube studies on 155 
other health areas (e.g., Basch et al., 2017, 2018; Bellon-Harn et al., 2019; Manchaiah et al., 156 
2020b). This study did not require ethical approval as it did not involve human subjects. 157 
 158 
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Data Extraction and Assessment of Video 159 
Search Criteria and Inclusion Criteria 160 
The search was focused on identifying and examining the 100 most frequently viewed English 161 
language videos that provided information that would be valuable, informative, and useful to 162 
individuals with hearing loss. Videos were included if they targeted the hearing impaired 163 
population regarding symptoms, causes, effects, treatment, acceptance, experiences or 164 
simulations living with hearing loss. Due to the wide inclusion criteria broad search terms of 165 
‘hearing loss’ and ‘hearing impairment’ were used. This strategy allowed a large selection of 166 
commonly found videos related to hearing loss to be captured. These key words were entered in 167 
the YouTube search bar and each video was examined for inclusion until we found 100 videos 168 
that met the inclusion criteria. It is noteworthy that YouTube presents search results differently 169 
depending on the (a) type of Internet browser, (b) time of search, and (c) if the researchers have 170 
logged in to their personal YouTube (or Gmail) account. Hence, to minimize the user-targeted 171 
search results the browser history was deleted, cookies were cleared, and the search was 172 
performed in a private mode on the Mozilla Firefox browser (Version 62.0.3). This step was 173 
necessary to reduce search related bias.  174 
 175 
During the search process, a total of 109 videos were excluded. These included 18 non-English 176 
videos. In addition, 91 videos were excluded for the following reasons: (a) Deaf culture or sign 177 
language (n=2); (b) ear cleaning including ear wax or foreign objects removal (n=14); (c) 178 
surgical procedures (n=7); (d) home remedies or cure for hearing loss (n=40); (e) main focus on 179 
hearing symptoms such as tinnitus rather than hearing loss (n=3); (f) spoke about hearing aids 180 
and other assistive technologies (n=15); and (g) were related to hearing loss but, did not have 181 
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significant information about hearing loss (n=10). However, videos with personal stories of 182 
experiences living with hearing loss and hearing loss simulations were included as they may 183 
provide valuable information for people with hearing loss. 184 
 185 
Extracting Video Popularity Measures 186 
Once the sample of 100 videos were developed, basic descriptive data was extracted, which 187 
included: the title, uniform resource locator (URL), date of upload, video duration, total number 188 
of views of the video, as well as the number of thumbs up (likes) and thumbs down (dislikes). 189 
The popularity-based meta-data (e.g., number of views, likes, dislikes) provides an indication of 190 
performance (i.e., how well the users have engaged with the videos). The content and quality of 191 
videos may be key in determining how the users relate to the videos. Hence, the popularity 192 
measures may provide some information about the quality and reliance of the videos. Moreover, 193 
quality and content of videos may vary based on their source. For instance, professionals will 194 
have more subject matter expertise, whereas the consumers will have their personal experiences. 195 
These aspects may have bearing towards the way in which the users may relate to their videos 196 
and may influence the popularity of the videos. For these reasons, examining the relation 197 
between the video source and popularity-based measures related to YouTube videos may be 198 
interesting. Some meta-data (e.g., video duration) relative to other meta-data (e.g., thumbs up, 199 
thumbs down) may provide information regarding how populations interact with the videos 200 
during searches or viewing (Van den Eynde et al., 2019). 201 
 202 
Coding the Video Source and Content 203 
The content of each video was categorized and coded to identify the source and content.  204 
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 205 
Source Coding: The sources of uploads were recorded and grouped into the following categories: 206 
(1) consumer (i.e., member of the lay public), (2) professional (i.e., a credentialed person, 207 
qualified to discuss the topic, professional body); or (3) media (i.e., any clip that originated from 208 
an Internet channel or website).  209 
 210 
Content Coding: The videos were coded by considering information that would be valuable, 211 
informative, and useful to individuals with hearing loss. The following content categories were 212 
identified from fact sheets from American Academy of Audiology (AAA), American Speech-213 
Language Hearing Association (ASHA), Hearing Loss Association of America (HLAA), and 214 
national Institute on Deafness and Other Communication Disorders (NIDCD): 215 
1. Hearing mechanism: explanations of the auditory system and the sensation of hearing 216 
in both normal and abnormal auditory systems. 217 
2. Types and degree of hearing loss: classifications regarding whether the hearing loss is 218 
conductive, sensorineural, or mixed type of hearing loss, and/or degree of hearing 219 
loss (e.g., mild, moderate, serve).  220 
3. Symptoms of hearing loss: descriptions of possible symptoms such as tinnitus, 221 
listening to television or radio at high volume, difficulty understanding speech in 222 
group or noisy situations, or avoiding social situations.  223 
4. Medical or genetic conditions associated with hearing loss: explanations regarding 224 
causes such as middle ear (e.g., cholesteatoma, chronic suppurative otitis media), 225 
inner ear conditions (e.g., Ménière’s disease, Auditory Processing Disorders, 226 
Auditory Neuropathy Spectrum Disorders) or syndromes (e.g., Down’s syndrome).  227 
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5. Causes of hearing loss: outlining different ways an individual can develop hearing 228 
loss such as presbycusis, exposure to loud noise, ototoxic medications, etc.  229 
6. Effects of hearing loss on development: highlighting how hearing loss affects child 230 
development, how hearing loss affects cognitive processes, and how hearing loss may 231 
affect daily life and work, communication, emotions, and relationships.  232 
7. Consequences of hearing loss on individual’s life and work: accounts regarding the 233 
effects of hearing loss on an individual’s daily life (physical, mental and emotional 234 
issues such as self-identity, communication, relationships, social life) and work (e.g., 235 
work ability, work performance). 236 
8. Consequences of hearing loss on communication partners: descriptions regarding the 237 
impact of hearing loss on frequent communication partners.  238 
9. Diagnosis or confirmation of hearing loss: explanations regarding self-testing, 239 
methods and clinical assessment to confirm hearing loss.  240 
10. Treatment or management of hearing loss: coverage regarding available options such 241 
as a hearing aid; implantable devices; assistive listening devices; counseling including 242 
communication strategies such as lip reading; medication; acoustic neural 243 
stimulation; nutritional supplements. 244 
11. Acceptance and coping: outlining experiences of living with hearing loss including 245 
acceptance, adjustment and coping.  246 
12. Hearing loss prevention: guidelines regarding hearing care and conservation of 247 
hearing.  248 
13. Featuring a celebrity with hearing loss: features that raise public awareness of 249 
hearing loss. 250 
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 251 
Assessment of Understandability and Actionability 252 
The Patient Education Material Assessment Tool (PEMAT) is a reliable quality assessment tool. 253 
The PEMAT is a free, publicly available tool developed for the Agency for Healthcare Research 254 
and Quality to assess understandability and actionability of patient education materials 255 
(Shoemaker, Wolf, & Brach, 2014). Understandability refers to health information that can be 256 
understood by health consumers from diverse backgrounds and with varying levels of health 257 
literacy. Actionability refers to health information that enables patients to easily identify what 258 
they need to do. Strong internal consistency, reliability, and construct validity of PEMAT have 259 
been reported (Shoemaker, Wolf, & Brach, 2014). PEMAT has been recently used to evaluate 260 
information directed at a patient audience (e.g., Balakrishnan et al., 2016; Lambert et al., 2017).  261 
 262 
The understandability and actionability of each YouTube video were evaluated using the 263 
PEMAT for Audiovisual Materials (PEMAT-AV; Agency for Healthcare Research and Quality, 264 
2013). The PEMAT-AV has 17 items and it is specifically designed to access audiovisual 265 
materials such as YouTube videos. Thirteen items are related to understandability and 4 items 266 
are related to actionability. Each item is scored as agree (i.e., 1), disagree (i.e., 0), or not 267 
applicable (i.e., N/A). Of the 13 items related to understandability, item 12 was not included [i.e., 268 
The material uses visual cues (e.g., arrows, boxes, bullets, bold, larger font, highlighting) to draw 269 
attention to key points] because per the PEMAT-AV instruction, this item is not applicable for 270 
all videos. Item 19 (i.e., The material uses simple tables with short and clear row and column 271 
headings) was not included because no tables were included on any videos. 272 
 273 
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The percentage understandability and actionability sub-scale scores were calculated by dividing 274 
the number of items which scored 1 (i.e., agree) by number of items rated. Items that were 275 
identified as not applicable were not included in the calculation. For example, for a specific 276 
video, if 10 out of 13 items in the understandability sub-scale were rated and 3 were not 277 
applicable, the calculation would include 10 total items rated. Of the 10, if 5 items were rated as 278 
agree, the understandability score would be 50% (i.e., score of 5 from 10 items rated, 5/10=50). 279 
Higher understandability and actionability are indicated by higher percentages. Scores under 280 
70% indicate that the information has poor understandability or actionability (Shoemaker et al., 281 
2014). 282 
 283 
Quality assessment was initially independently undertaken by two doctoral students in 284 
audiology. They familiarized themselves with PEMAT-AV by studying the user’s guide 285 
provided by the Agency for Healthcare Research and Quality (2013). The 5 steps presented on 286 
the guide were followed. To calibrate responses, they initially evaluated 10 videos within the 287 
area of speech and hearing sciences (i.e., aphasia) using the PEMAT-AV. Once calibration was 288 
demonstrated one student analyzed all 100 videos and the other student completed analysis of 289 
20% of the videos.  290 
 291 
Data Analysis 292 
Statistical analysis was conducted using the IBM SPSS Software Version 24. Manually coded 293 
video content was converted into multiple binary variables (i.e., coded as 0 if video did not 294 
include information about a specific category and coded as 1 if the video did present information 295 
about a specific category). Descriptive statistics were used to summarize the mean, median, 296 
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standard deviation, and standard error regarding meta-data (i.e., number of views, duration of 297 
videos, thumbs up, thumbs down) of the included videos. Normality tests were performed on the 298 
videos meta-data and PEMAT-A/V scores (i.e., understandability sub-scale scores, actionability 299 
sub-scale scores). The Shapiro Wilk test and also visual examination of normality plots 300 
suggested that all of these variables violated the assumption of normality. Hence, non-parametric 301 
tests were used for further analysis.   302 
 303 
Chi squared analysis was used to identify whether significant differences existed regarding the 304 
video content provided by the various video sources. The Kruskal-Wallis H test was used to 305 
examine if the meta-data and the PEMAT-A/V scores varied across the video source (i.e., 306 
consumer, professional, Internet-based). A pairwise analysis was performed using the Bonferroni 307 
Post Hoc test for the variables that found significance in the Kruskal-Wallis H test. Spearman’s 308 
correlation was performed to examine the correlation between videos’ meta-data. A single-309 
measurement, consistency-agreement Intraclass Correlation Coefficient (ICC) was used to 310 
examine the inter-rater reliability for PEMAT-A/V sub-scale ratings. A significance level of 0.05 311 
was used for interpretation of results and Bonferroni correction applied to account for multiple 312 
comparisons.  313 
 314 
Results 315 
Video Source and Popularity  316 
The sources of the videos were identified as professional (n = 62), consumer (n = 16) and media-317 
based (n =22). Table 1 presents the descriptive data of the popularity-based meta-data for these 318 
videos for different video sources. The average number of views of the videos was 42,066 (range 319 
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of 7,922 to 487,297 per video). The mean duration of videos was 4:47 minutes with the shortest 320 
video being 18 seconds and the longest video being 36 minutes and 57 seconds. The mean 321 
number of thumbs-up (likes) and thumbs-down (dislikes) for these videos were 227 and 8 322 
respectively.  323 
 324 
<Table 1 near here> 325 
 326 
Kruskal-Wallis H test was performed to examine if the meta-data differed between video 327 
sources. No significant differences were found for number of views (Chi square=1.14, p=0.56), 328 
thumbs-up (Chi square=1.79, p=0.41) and thumbs-down (Chi square=.45, p=0.79) between video 329 
sources. For video duration, a significant difference was found (Chi square=7.31, p=0.026), but 330 
these results are not considered significant when interpreted using Bonferroni corrected 331 
significance level for multiple comparisons.  332 
 333 
Spearman’s rho correlation test was performed to examine the relationship between meta-data. 334 
The number of views had moderate positive correlation with thumbs-up (r=0.63, p0.01) and 335 
thumbs-down (r=0.63, p0.01). Thumbs-up had strong positive correlation with thumbs-down 336 
(r=0.71, p0.01). These results are expected as the most frequently viewed videos are more 337 
likely to receive thumbs-up and thumbs-down. Video duration had a small positive correlation 338 
with thumbs-up (r=0.25, p0.01) suggesting that the longer duration videos were viewed 339 
favorably from viewers.  340 
 341 
Video Content and Purpose 342 
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The content of included videos is found in Table 2. Symptoms, causes and treatment or 343 
management of hearing loss were the most frequently discussed content categories with over 344 
60% of all videos commenting on these areas. Only a few videos (i.e., around or below 25%) 345 
commented the effects of hearing loss on development, diagnosis or confirmation of hearing 346 
loss, and hearing loss prevention. Overall, these results suggest that the YouTube videos related 347 
to hearing loss cover range of issues. Also, some differences and similarities were noted in video 348 
content across video sources. The Chi square analysis showed no association between video 349 
source and nine of the video content themes (see Table 2). However, there was a significant 350 
association between video source and the themes hearing mechanism (p=0.001), type and degree 351 
of hearing loss (p=0.003), consequences of hearing loss on individual’s life and work (p=0.006), 352 
acceptance or coping (p<0.001), and featuring a celebrity (p=0.004).  353 
 354 
<Table 2 near here> 355 
 356 
Understandability and Actionability 357 
ICC for understandability and actionability sub-scales were 0.81 and 0.74 respectively 358 
suggesting good inter-rater reliability for PEMAT-A/V. Table 3 presents the descriptive statistics 359 
for the PEMAT-A/V individual items ratings. With regard to understandability, videos stated a 360 
purpose (i.e., Item 1), used common everyday language (i.e., Item 3), used active voice (i.e., Item 361 
5), broke information into small sections (i.e., Item 8), presented information in a logical 362 
sequence (i.e., Item 10), and allowed the user to hear the words clearly (i.e., Item 15) with 363 
adequate scores. All other items in the understandability section did not reach the adequate level 364 
(i.e., 70%). No items in the actionability section met an adequate level.   365 
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 366 
<Table 3 near here> 367 
 368 
Table 4 presents the descriptive statistics of PEMAT-A/V scores across video source categories. 369 
Scores closer to 100% indicate greater understandability and higher actionability. The overall 370 
understandability and actionability scores for the 100 videos included were 77% and 31% 371 
respectively. Overall these scores indicate adequate understandability and poor actionability. The 372 
results of Kruskal-Wallis H test showed that there is a significant difference in understandability 373 
scores between videos from different sources (Chi square = 11.61, p=0.003), but no significant 374 
difference in actionability scores between videos from different sources (Chi square = 2.04, 375 
p=0.36). The pairwise comparisons of understandability scores with Bonferroni Post Hoc tests 376 
showed that professional videos had significantly higher understandability scores when 377 
compared to media videos (p=0.007). These results suggest that videos developed by 378 
professionals were easier for consumer to understand when compared to videos made by the 379 
media sources. However, no other significant differences were found.  380 
 381 
<Table 4 near here> 382 
 383 
Discussion 384 
Professionals should be aware of clients and families increased reliance on the Internet, including 385 
YouTube, to seek out information and support. In light of the fact that individuals with hearing 386 
loss seek information and support from the Internet, this study sought to examine the source, 387 
content, understandability and actionability of hearing loss related information contained in 388 
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different videos uploaded to YouTube. Results indicated that for the 100 most frequently viewed 389 
videos, the number of views was over 4 million and viewers overwhelmingly liked the videos. 390 
The majority of videos were created by professionals and were viewed more frequently than 391 
other videos, albeit not statistically different compared to videos made by consumers or the 392 
media. Although Gabarron et al. (2013) suggested that meta-data may not be a useful measure, 393 
the comparison of views across video source provides some valuable information. As noted by 394 
Madathil et al. (2015) videos from professionals may contain more trustworthy information than 395 
other sources. In the current study, more professional videos were uploaded and viewed. 396 
However, the current study showed that no relationship exists between video source and meta-397 
data such as number of views, video duration, thumbs-up, and thumbs-down in hearing loss 398 
YouTube videos. These results suggest that video popularity does not depend on the source. 399 
These findings are not consistent with Basch et al. (2018) who reported that the most popular 400 
videos related to tinnitus were from consumers.  401 
 402 
Content of YouTube Videos Pertaining to Hearing Loss 403 
Overall, results suggest that the YouTube videos related to hearing loss cover a range of issues 404 
with an emphasis on symptoms, causes and treatment or management of hearing loss. Some 405 
differences across video sources were noted. Content categories such as hearing mechanisms and 406 
type and degree of hearing loss were more popular with professionals, whereas consumer 407 
uploads more often discussed categories such as consequences of hearing loss on individual’ life 408 
and work, consequences of hearing loss on communication partners, and also acceptance or 409 
coping. On the other hand, videos created by the media were focused on discussing causes of 410 
hearing loss or featured a celebrity with hearing loss sharing their experiences. The source of 411 
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information thus contributes to different types of information which can affect the impact the 412 
information has on the provider (Simpson et al. 2018). It may be that consumers (i.e., members 413 
of the lay public) are more interested in the psychosocial aspects of hearing loss. Also, the video 414 
content of consumers are unique as they focus on their personal experiences. For example, Basch 415 
et al. (2018) reported that consumers uploaded personal information related to tinnitus more 416 
frequency than other sources. In our recent study, we examined YouTube videos about hearing 417 
aids and noted that consumer videos included more comprehensive videos about hearing aid 418 
purchasing process than professional and media-based videos (Manchaiah et al., 2020). These 419 
observations highlight the fact that one type of content is not better than other, rather the scope of 420 
the videos from different sources provide different information. Interestingly, only 16 of the 100 421 
videos were uploaded by consumers. Moreover, the type of electronic media platform may 422 
influence its function for the end-user (Bellon-Harn et al., 2019). The lay public may be using 423 
other platforms to engage in the digital conversation regarding psychosocial issues. 424 
 425 
Understandability and Actionability of YouTube Videos Pertaining to Hearing Loss 426 
The current study showed that the YouTube videos related to hearing loss had adequate 427 
understandability (i.e., 77%), but videos did not meet the threshold for adequacy in actionability 428 
(i.e., 33%). Those with hearing loss watching these videos may understand the information; 429 
however, the videos may have very little influence on them making an action towards finding 430 
solutions to manage their hearing loss. In other words, watching these videos may not have any 431 
bearing towards help-seeking and/or hearing rehabilitation uptake. These results are consistent 432 
with our recent study on analysis of YouTube videos on hearing aids which also showed 433 
adequate understandability and poor actionability (Manchaiah et al., 2020b). It should be noted 434 
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that the actionability scores of the hearing aid videos were higher than the present study (i.e., 435 
68%). That said, several actionability item scores on the hearing aid videos were low, indicating 436 
the need for improvement. Overall, these results indicate that the videos pertaining to hearing 437 
loss are not particularly effective in facilitating people with hearing loss in their journey through 438 
the acceptance and successful management of their hearing loss (Manchaiah, Stephens, & 439 
Meredith, 2011).  440 
 441 
Some differences were noted in terms of  understandability scores of videos uploaded by 442 
different sources. Videos uploaded by professionals were superior in understandability than other 443 
video sources, which is consistent with previous research in communication disorder videos 444 
(Bellon-Harn et al., 2019; Manchaiah et al., 2020b). However, there was no difference between 445 
video source and actionability indicating that all videos were lacking in enabling individuals to 446 
easily identify what they need to do. These results are also consistent with the previous literature 447 
(Bellon-Harn et al., 2019; Manchaiah et al., 2020b). It is disconcerting that actionability was 448 
inadequate because it suggests that these videos did not empower the viewer to take an action. In 449 
particular, it was surprising to see the poor actionability in the videos made by professionals 450 
since they are indeed trained to facilitate actions of individuals with health conditions and/or 451 
disabilities. It is difficult to draw firm conclusions because the context in which the videos were 452 
uploaded was not taken into consideration in this study. This may have played a crucial role in 453 
determining the understandability and actionability scores of these materials that are freely 454 
available to public. Overall, these results indicate that there is need for significant improvement 455 
in the video quality and content in order to facilitate behavior change in individuals with hearing 456 
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loss who may be watching these videos as source of information for their decision-making 457 
(Manchaiah et al., 2020a).  458 
 459 
Study Limitations and Further Research 460 
The study was focused on the source, content, understandability and actionability of YouTube 461 
videos related to hearing loss. However, it has a few limitations. First, the context (i.e., reason 462 
for creating and uploading) in which video was uploaded was not considered. This is a major 463 
drawback as the context can influence the content. Second, although measures were taken to 464 
reduce the search related bias by using the private mode when searching for videos, there may 465 
have still be some bias in YouTube searches which may have provide country specific (i.e., U.S.) 466 
search results. Third, in this study we only considered the 100 most frequently viewed videos 467 
after exclusion. Therefore, we only get a preliminary understanding of the content and these 468 
results should be seen as exploratory. Fourth, some of these videos may have misinformation 469 
related to hearing loss. However, this was not considered in the current study. Future studies can 470 
examine and quantify the misinformation by mapping the content to the evidence-base in the 471 
academic literature and/or clinical practice guidelines. Fifth, the PEMAT was designed to be 472 
used by lay people and health professionals alike. The raters in this study were faculty and 473 
doctoral students with a background in the area of audiology. Consequently, they rated the 474 
videos with background knowledge. Future studies should include non-clinical individuals with 475 
hearing loss and their significant other. Sixth, the scope of this study was broad as it focused on 476 
evaluating information related to all aspects of hearing loss. Hence, focusing on some specific 477 
content categories (e.g., causes, management options) pertaining to hearing loss may have 478 
provided more in-depth understanding. Finally, cultural context and appropriateness was not 479 
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considered. Future studies should examine the relationship among cultural appropriateness, 480 
usability and actionability. YouTube users tend to choose videos based on their interest rather 481 
than popularity of the videos. Hence, it would be interesting to study the content of more relevant 482 
YouTube videos based on specific topics (e.g., diagnosis, management), rather than its 483 
popularity. 484 
 485 
Conclusions 486 
By understanding the information from various sources to which clients are exposed, 487 
professionals can understand the presuppositions clients may have during clinical encounters. 488 
This is essential in developing appropriate and evidence-based information directed towards 489 
them. Results indicated that videos covered diverse content; however, the source of upload was 490 
linked to the type of content. The information provided by these videos seem to have good 491 
understandability, although the actionability of the information was not adequate. These results 492 
suggest that the users may not take any action to deal with their hearing loss although they 493 
understand the information presented in the YouTube videos. Future research considering how 494 
and why different sources promote types of information and utilize various platforms will further 495 
enhance our understanding of the role of online information in hearing healthcare. Due to the low 496 
actionability ratings, professional and members of healthcare organizations need to create 497 
additional high-quality resources that clearly identify a plan of action for the individual with 498 
hearing loss.  499 
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 642 
Table 1: Descriptive statistics of meta-data (i.e., number of views, video length, thumbs-up 643 
and thumbs-down) in 100 most viewed hearing loss YouTube videos in English by their 644 
source (Consumer=16; Professional=62; Media=22) 645 
 646 
 Mean Median Min to 
Max 
SD SE 95% CI Total  
 
Number of views  
Consumer 38,917 13,326 8,081 to 
289,619 
70,560 
 
17,640 1,317 to 
76,516 
 
Professional 43,497 19,124 7,822 to 
487,297 
74,438 9,453 24,593 to 
62,400 
Media 40,327 15,599 8,318 to 
174,208 
47,439 10,114 19,293 to 
61,360 
All 42,066 16,724 7,822 to 
487,297 
68,187 6,818 28,537 to 
55,596 
4,206,692 
 
Video length (mm:ss) 
Consumer 7:03 5:10 1:11 to 
18:09 
5:23 1:20 4:11 to 
9:55 
 
Professional 4:32 2:58 0:26 to 
36:57 
6:34 0:50 2:52 to 
6:13 
 
30 
Media 3:51 2:25 00:18 to 
20:10 
4:26 0:56 1:53 to 
5:49 
All 4:47 3:06 00:18 to 
36:57 
6:02 00:36 3:36 to 
5:59 
7:56:00 
(476 mins) 
 
Thumbs-up 
Consumer 324 104 1 to 3,000 728 182 -64 to 712  
Professional 172 64 0 to 2,200 334 42 87 to 257 
Media 310 43 6 to 2,900 662 141 16 to 604 
All 227 64 0 to 3,000 497 49 128 to 325 22,716 
 
Thumbs-down 
Consumer 8.75 3 1 to 76 18.2 4.5 1 to 18.4  
Professional 8.27 3.5 0 to 78 14.05 1.8 4.7 to 11.8 
Media 8.14 2 0 to 56 13.4 2.9 2.2 to 14 
All 8 3 0 to 78 14.5 1.4 5.4 to 11.2 832 
 647 
Table 2: Percentage of videos presenting specific theme content in the 100 most viewed 648 
hearing loss related YouTube videos by their source and contents (Note: Items with 649 
significant differences based on Bonferroni corrected significance levels are highlighted) 650 
 651 
 
Content 
Source category of video in % Association 
with source 
All Consumer Professional Media Chi 
square 
p-
value 
 
31 
Hearing mechanism 35 6 49 18 13.4 0.001 
Type and degree of hearing 
loss 
48 25 61 27 11.6 0.003 
Symptoms of hearing loss 61 56 65 55 0.86 0.65 
Medical or genetic 
condition associated with 
hearing loss 
37 50 37 27 2.05 0.36 
Causes of hearing loss 60 44 61 68 2.42 0.29 
Effects of hearing loss on 
development 
16 19 11 27 2.19 0.20 
Consequences of hearing 
loss on individual’ life and 
work 
54 88 44 59 10.2 0.006 
Consequences of hearing 
loss on communication 
partners’  
35 63 27 36 6.9 0.032 
Diagnosis or conformation 
of hearing loss  
26 31 26 23 0.35 0.84 
Treatment or management 
of hearing loss 
60 67 61 50 1.47 0.48 
Acceptance or coping  40 75 15 50 23.7 <0.001 
Hearing loss prevention  24 25 21 32 1.06 0.89 
Featuring a celebrity 9 19 2 23 11.05 0.004 
 
32 
 652 
Table 3: Descriptive statistics of the Patient Education Materials Assessment Tool for 653 
Audiovisual Materials (PEMAT-A/V) items 654 
 655 
 
PEMAT-A/V Factors and Items 
Frequency (%) 
Disagree Agree Not applicable 
 
Sub-scale: Understandability 
Topic: Content  
Item 1: The material makes its purpose completely evident. 
 
14 
 
86 
 
0 
Topic: Word Choice & Style 
Item 3: The material uses common, everyday language. 
Item 4: Medical terms are used only to familiarize audience with the 
terms. When used, medical terms are defined. 
Item 5: The material uses the active voice. 
 
6 
 
48 
8 
 
94 
 
52 
92 
 
0 
 
0 
0 
Topic: Organization 
Item 8: The material breaks or "chunks" information into short 
sections. 
Item 9: The material's sections have informative headers. 
Item 10: The material presents information in a logical sequence. 
Item 11: The material provides a summary. 
 
 
20 
68 
13 
25 
 
 
73 
11 
87 
68 
 
 
7 
21 
0 
7 
Topic: Layout & Design 
Item 13: Text on screen is easy to read.  
 
5 
 
64 
 
31 
Topic: Use of Visual Aids 
Item 14: The material allows the user to hear the words clearly (e.g., 
not too fast, not garbled)  
 
 
4 
 
 
89 
 
 
7 
 
33 
Item 18: The material uses illustrations and photographs that are 
clear and uncluttered. 
 
5 
 
45 
 
50 
 
Sub-scale: Actionability 
Item 20: The material clearly identifies at least one action the user 
can take. 
Item 21: The material addresses the user directly when describing 
actions. 
Item 22: The material breaks down any action into manageable, 
explicit steps. 
Item 25: The material explains how to use the charts, graphs, tables, 
or diagrams to take actions. 
 
42 
 
63 
 
88 
 
67 
 
58 
 
37 
 
12 
 
7 
 
0 
 
0 
 
0 
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 656 
 657 
  658 
Table 4: Patient Education Materials Assessment Tool for Audiovisual Materials (PEMAT-659 
A/V) scores across video source categories (Professional=24; Consumer=34; Television 660 
based=19; Internet-based=23) 661 
 662 
Source Mean Median Min to 
Max 
SD SE 95% CI 
 
Understandability 
Consumer 72.8 73 44 to 100 16.8 4.2 63.9 to 81.8 
Professional 80.6 82 27 to 100 15.7 2 73.6 to 84.6 
 
34 
Media 71.4 70 50 to 90 12.6 2.7 65.8 to 77 
All 77.4 80 27 to 100 15.7 1.6 74.2 to 80.5 
 
Actionability 
Consumer 34.2 50 0 to 66 28.6 7.2 18.9 to 49.4 
Professional 33.1 29 0 to 100 30.4 3.9 25.4 to 40.9 
Media 22.7 12.5 0 to 75 27.3 5.8 10.6 to 34.8 
All 31 25 0 to 100 29.5 2.9 25.1 to 36.9 
 663 
  664 
 665 
 666 
  667 
 668 
 669 
